).
The accessory deep peroneal nerve is a common anatomical variant innervating the extensor digitorum brevis muscle of the foot. The innervation of this muscle is usually exclusively via the deep peroneal nerve. However, in as many as 28 % of patients one or both of the extensor digitorum brevis muscles are partially innervated by the accessory deep peroneal nerve, a branch of the superficial peroneal nerve (Winckler, 1934; Lambert, 1969; Infante and Kennedy, 1970 ).
An awareness of this anomalous innervation is important especially in the clinical and electromyographic evaluation of deep peroneal neuropathies if incorrect conclusions are to be avoided. It is the purpose of this paper to stress the clinical and electromyographic characteristics of deep peroneal neuropathy in the presence of the accessory deep peroneal nerve innervating the extensor digitorum brevis muscle.
METHODS
Nerves were stimulated with a single rectangular electrical pulse from a Grass S-4 stimulator. The common peroneal nerve was stimulated at the knee above the head of the fibula, the deep peroneal nerve at the dorsum of the ankle, and the accessory deep peroneal nerve over the postero-lateral aspect of the ankle, just behind the latexal malleolus (Fig. 1 action potential. Stimulation of the accessory deep peroneal nerve on the postero-lateral aspect of the ankle (immediately posterior to the lateral malleolus) evoked a similar twitch and muscle action potential from the extensor digitorum brevis as stimulation of the common peroneal nerve at the knee (Fig. 2) very small muscle action potential 01 mV in amplitude. Stimulation of the accessory deep peroneal nerve on the postero-lateral aspect of the right ankle (immediately posterior to the lateral malleolus) evoked a twitch and a muscle action potential from the extensor digitorum brevis similar to that noted on stimulation of the right common peroneal nerve. The evoked muscle action potential (3-6 mV) was, however, slightly smaller (Fig. 3) . Motor conduction velocity in the right common peroneal-accessory deep peroneal nerve-was 42A4 m per second. Examination of the medial aspect of the right extensor digitorum brevis showed a few fibrillations and no motor unit potentials under voluntary control. Examination of the lateral aspect of the extensor digitorum brevis showed a few fibrillations with motor unit potentials present although they were moderately decreased in number firing rapidly. Large motor unit action potentials up to 10 mV in amplitude were noted. Many fibrillations and no motor unit potentials under voluntary control were noted in the right anterior tibialis and extensor hallucis longus muscles. Examination of the peroneus longus and posterior tibialis muscles was normal.
DISCUSSION
The clinical and electrophysiological findings clearly indicated the presence of a deep peroneal neuropathy in both patients. Clinically, marked weakness was present only in muscles innervated by the deep peroneal nerve with complete sparing of muscles innervated by the superficial peroneal nerve. The only unusual and unexpected finding was the relatively good function of the lateral portion of the extensor digitorum brevis muscle. In case 1, this initially led to the incorrect conclusion that the deep peroneal neuropathy was only a partial one. In case 2, however, the initial interpretation was correctthat is, that the functioning lateral portion of the extensor digitorum brevis in face of complete weakness of other muscles innervated by the deep peroneal nerves was, in fact, due to innervation by the accessory deep peroneal nerve.
Needle electromyographic examination substantiated the clinical evaluation of the distribution of involved muscles. Fibrillations and loss of all motor unit potentials under voluntary control were limited to muscles innervated by the deep peroneal nerve without involvement of muscles innervated by the superficial peroneal nerve. In both patients only partial involvement of extensor digitorum brevis muscles was noted because of the partial innervation by the accessory deep peroneal nerve.
In the involved leg of both patients, stimulation of the common peroneal nerve at the knee evoked a muscle action potential from the extensor digitorum brevis along with a visible twitch from the lateral portion of this muscle. At the same time there was no twitch visible from the anterior tibialis muscle. In case 1 the identical responses from the extensor digitorum brevis were produced by stimulating the accessory deep peroneal nerve behind the lateral malleolus, while no response was evoked when the deep peroneal nerve on the dorsum of the ankle was stimulated. In case 2 the identical findings were noted with the exception that a very small evoked muscle action potential was produced when the deep peroneal nerve was stimulated at the ankle indicating that in this patient most, but not all, of the remaining innervation to the extensor digitorum brevis was mediated by the accessory deep peroneal nerve.
The observation that the accessory deep peroneal nerve innervates a portion of the extensor digitorum brevis muscle unilaterally or bilaterally in as many as 28% of patients (or 22% of legs) certainly indicates that this is a common anatomical variant (Winckler, 1934; Lambert, 1969; Infante and Kennedy, 1970 ). An awareness of this is important if one is to avoid erroneous conclusions regarding a complete deep peroneal neuropathy. The presence of residual clinical function and voluntary motor unit action potentials in the lateral portion of the extensor digitorum brevis muscle may be misinterpreted as representing a partial deep peroneal neuropathy. As in the cases presented, the conduction studies clearly documented that these findings were due to innervation by the accessory deep peroneal nerve. The electromyographic and conduction study changes in the normal individual may also be confusing in the presence of this anatomical variant if one is not aware of it (Lambert, 1969) .
The findings noted in these two patients support the previous physiological (Lambert, 1969; Infante and Kennedy, 1970) and anatomical (Bryce, 1896; Winckler, 1934) studies which concluded that the accessory deep peroneal nerve was a motor branch of the superficial peroneai nerve and that it innervates the lateral portion of the extensor digitorum brevis. In both patients the superficial peroneal nerve was spared on both clinical and electromyographic examination and all or almost all the residual innervation of the extensor digitorum brevis muscle was through the accessory deep peroneal nerve.
